Discussion  by unknown
4. Kaul TK, Fields BL, Riggins SL, Dacumos GC, Wyatt DA, Jones CR. Coronary
artery bypass grafting within 30 days of an acute myocardial infarction. Ann
Thorac Surg. 1995;59:1169-76.
5. Yamagishi I, Sakurada T, Abe T. Emergency coronary artery bypass grafting after
acute myocardial infarction. What influences early postoperative mortality? Ann
Thorac Cardiovasc Surg. 1998;4:28-33.
6. Wasvary H, Shannon F, Basset J, O’Neill W. Timing of coronary bypass grafting
after acute myocardial infarction. Am Surg. 1997;63:710-5.
7. Quigley RL, Milano CA, Smith LR, White WD, Rankin JS, Glower DD. Progno-
sis an management of anterolateral myocardial infarction in patients with left main
disease and cardiogenic shock. The left main shock syndrome. Circulation. 1993;
88(Suppl II):65-70.
8. Eagle KA, Guyton RA, Davidoff R, Edwards FH, Ewy GA, Gardner TJ, et al.
ACC/AHA 2004 guideline update for coronary artery bypass graft surgery. A
report of the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines (Committee to update the 1999 Guidelines
for Coronary Artery Bypass Graft Surgery). Circulation. 2004;110:e340-437.
9. DeWoodMA, Spores J, Berg R Jr, Kendall RW, Grunwald RP, Selinger SL, et al.
Acute myocardial infarction: a decade of experience with surgical reperfusion in
701 patients. Circulation. 1983;68(Suppl II):8-16.
10. Berg R, Kendall RW, Duvoisin GE, Ganji JH, Rudy LW, Everhart FJ. Acute myo-
cardial infarction: a surgical emergency. J Thorac Cardiovasc Surg. 1975;70:432-9.
11. Sergeant P, Blackstone E,MeynsB. Early and late outcome after CABG in patients
with evolving myocardial infarction. Eur J Cardiothorac Surg. 1997;11:848-56.
12. Mohr R, Moshkovitch Y, Shapira I, Amir G, Hod H, Gurevitch J. Coronary artery
bypass without cardiopulmonary bypass for patients with acute myocardial infarc-
tion. J Thorac Cardiovasc Surg. 1999;118:50-6.
13. Locker C, Mohr R, Paz Y, Kramer A, Lev-ran O, Pevni D, et al. Myocardial re-
vascularization for acute myocardial infarction: benefits and drawbacks of avoid-
ing cardiopulmonary bypass. Ann Thorac Surg. 2003;76:771-7.
14. Locker C, Shapira I, Paz Y, Kramer A, Gurevitch J, Matsa M, et al. Emergency
myocardial revascularization for acute myocardial infarction: survival benefit of
avoiding cardiopulmonary bypass. Eur J Cardiothorac Surg. 2000;17:234-8.
15. Rastan AJ, Eckenstein JI, Hentschel B, Funkat AK, Gummert JF, Doll N, et al.
Emergency coronary artery bypass graft surgery for acute coronary syndrome.
Beating heart versus conventional cardioplegic cardiac arrest strategies. Circula-
tion. 2006;114(Suppl I):477-85.
16. Kerendi F, Puskas JD, Craver J, Cooper WA, Jones EL, Lattouf O, et al. Emer-
gency coronary artery bypass grafting can be performed safely without cardiopul-
monary bypass in selected patients. Ann Thorac Surg. 2005;79:801-6.
17. Schiller NB, Shan PM, Crawford M, De Maria A, Devereux R, Feigenbaum H,
et al. Recommendations for quantitation of the left ventricle by two-dimensional
echocardiography. American society of echocardiography committee on stan-
dards, subcommittee on quantitation of two dimensional echocardiograms.
J Am Echocardiogr. 1989;2:358-67.
18. Van DijK, Nierich AP, Jansen EW, Nathoe HM, Suyker WJ, Diephuis JC, et al.
Early outcome after off-pump versus on-pump coronary bypass surgery: results
from a randomised study. Circulation. 2001;104:1761-6.
19. Khan NE, De Souza A, Mister R, Flather M, Clague J, Davies S, et al. A random-
ized comparison of off-pump and on-pump multivessel coronary artery bypass
surgery. N Engl J Med. 2004;350:21-8.
20. Creswell LL, Moulton MJ, Cox AL, Rosenbloom M. Revascularization after
acute myocardial infarction. Ann Thorac Surg. 1995;60:19-26.
21. Lee DC, Oz MC, Weiberg AD, Lin SX, Ting W. Optimal timing of revasculari-
zation: transmural versus nontransmural acute myocardial infarction. Ann Thorac
Surg. 2001;71:1198-204.
22. Weis ES, Chang D, Joyce D, Nwakanma LU, Yuh DD. Optimal timing of coro-
nary artery bypass after acute myocardial infarction. A review of California dis-
charge data. J Thorac Cardiovasc Surg. 2008;135:503-11.
23. Edgerton JR, Dewey TM, Magee MJ, Herbert MA, Prince SL, Jones KK, et al.
Conversion in off-pump coronary artery bypass grafting: an analysis of predictors
and outcomes. Ann Thorac Surg. 2003;76:1138-43.
24. Le´gare´ JF, Buth KJ, Hirsch GM. Conversion to on pump from OPCAB is associ-
ated with increased mortality: results from a randomised controlled trial. Eur J
Cardiothorac Surg. 2005;27:296-301.
25. Reeves BC, Ascione R, Caputo M, Angelini GD. Morbidity and mortality follow-
ing acute conversion from off-pump to on-pump coronary surgery. Eur J Cardi-
othorac Surg. 2006;29:941-7.
26. Vassiliades TA Jr, Nielsen JL, Lonquist JL. Hemodynamic collapse during
off-pump coronary artery bypass grafting. Ann Thorac Surg. 2002;73:
1874-9.
27. Hart JC, Spooner TH, Pym J, Flavin TF, Edgerton JR,MackML, et al. A review of
1,582 consecutive octopus off-pump coronary bypass patients. Ann Thorac Surg.
2000;70:1017-20.
28. Anyanwu AC, A.L. -Ruzzeh, George SJ, Patel R, Yacoub MH, Amrani M. Con-
version of off-pump coronary by-pass without increased morbidity or change in
practice. Ann Thorac Surg. 2002;73:79-802.
Acquired Cardiovascular Disease Fattouch et al




Dr T. Sundt (Rochester, Minn). I congratulate the authors on do-
ing this study. A prospectively randomized study isn’t an easy thing
to do. I guess I should add that my only conflict of interest is that I
have less concern about the controversy over on-pump versus off-
pump than I have about the use of arterial grafts. I think as a group,
cardiac surgeons would have done well to put more of our energy
into understanding the role of arterial grafts.
Nonetheless, the controversy over off-pump surgery continues,
and this is an important article. The fact that the controversy con-
tinues begs the question ‘‘Why is it that after over a decade of ex-
ploring this matter, the adoption of off-pump surgery is still pretty
modest?’’ Today, only approximately 20% of coronary revascular-
izations are done off-pump despite multiple retrospective studies
that have suggested a benefit to eliminating the pump. Why is
that? Part of the answer is that most of the randomized studies per-
formed thus far have demonstrated a relatively modest advantage to
the off-pump strategy, including little neurocognitive benefit and
a modest mortality benefit if any at all. The advocates of the off-
pump approach point to reductions in blood transfusion require-
ments and ICU length of stay, but up to now, little has been shown
with regard to the outcome that most grabs our attention: mortality.
The reason for this disconnect between retrospective and prospec-
tive studies on this subject is the same as the reason that it is difficult
to show a difference in mortality rate between PCI and coronary by-
pass. As David Taggert has argued vehemently, it is the low-risk
patients who are entered into the randomized studies, and if low-
risk patients are entered into randomized studies, you are unlikely
to see a mortality benefit regardless of what you do! So I congrat-
ulate you in particular in taking the necessary step in entering the
high-risk patients. They are indeed the ones in whom we might ex-
pect to see a difference in mortality, and you have successfully
demonstrated that. This is an important step.
With those comments, I have just a couple of questions. It is
a well-written and beautifully presented article. One question is
in regard to the randomization process. Were the same surgeons do-
ing the on-pump and off-pump cases? If they were not, then it could
be that more skilled surgeons were doing the off-pump cases than
the on-pump cases, and in fact we are looking at a surrogate for sur-
gical skill.
Dr Fattouch. This work is part of our experience in the high-risk
patients with STEMI who underwent CABG at our institution. We
started this experience at the University of Palermo in 2002, and
since the beginning of our experience, in collaboration with inter-
ventional cardiologists in the West Sicily district, we aimed to treat
these patients. Encouraged by our initial results obtained with off-
pump CABG, we designed this randomized study to evaluate the
effects of off-pump versus on-pump CABG in high-risk patients
with STEMI who underwent CABG in the early phase. We started
this study because our opinion about the superiority of off-pump
CABG in patients with STEMI is supported by the fact that avoid-
ing CPB, and not only the conventional cardioplegic arrest, leads torgery c March 2009
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Dless activation on the inflammatory cascade and less deposit into the
microvasculature of monomorphonuclear cells, which have an im-
portant role in postoperative reperfusion/ischemia damage. More-
over, the postoperative improvement of myocardial function that
was observed in the patients who underwent off-pump surgery is
due to the fact that in on-pump surgery the heart is empty and in
an empty heart the left ventricular wall geometry change leads to
impedance of coronary collateral flow supplying ischemic areas
of myocardium. The patency of these collaterals is important in
these patients to limit the extension of the area of ischemic myocar-
dial damage. Moreover, it has been shown that normal interventric-
ular septum movement is better preserved after off-pump surgery,
which improves LV function. Finally, we have a team dedicated
for this type of surgery, and all cases were done by the same
team of surgeons with high expertise in coronary artery surgery
and specifically in off-pump CABG.
Dr Sundt. A second question would be about the number of
grafts per patient. They are clearly similar between both groups
but rather modest, less than 3 grafts per patient in both cases. Do
you have data about the number of diseased vessels and complete-
ness of revascularization, or is the low number of grafts a reflection
of the patients’ extremis? Do you tend to minimize the number of
grafts in these patients? Is this a low number for you?
Dr Fattouch. In our series, the mean number of grafts per pa-
tient was 2.8 in the on-pump group and 2.6 in the off-pump group;
they are clearly similar between both groups without a statistically
significant difference. So, I agree with you that less than 3 grafts per
patient could seem modest but reflects honestly what we observed.
In these high-risk patients with STEMI, sometimes with cardiac
shock, life-threatening arrhythmias, and multivessel disease, our
policy was to perform complete myocardial revascularization.
Dr Sundt. Do you know what percentage of patients with AMI
from your network wound up coming to the operating room? WeThe Journal of Thoracic and Cjust don’t see it very often. It is uncommon for us to see a patient
in the operating room with an AMI. Most of them are rescued in
the catheter laboratory.
Dr Fattouch. The overall incidence of patients with STEMI
who need early urgent or emergency CABG is approximately 3%
to 4% among all patients who have an AMI. To answer the second
part of your question, I think that we observed this high number of
patients at our institution because we have a district network for the
treatment of these patients in collaboration with cardiologists work-
ing in several coronary ICUs and catheter laboratories since 2002.
So, in our institution we operated on more than 300 patients in the
evolving phase of STEMI, and the results are acceptable.
Dr P. Kurlansky (Miami, Fla). I also congratulate you on con-
ducting an extremely difficult study. The use of cardioplegic arrest
not only provides the opportunity for operating in a silent, bloodless
field but also provides the opportunity for substrate enhancement,
which may be particularly relevant to this particular group of pa-
tients who are acutely ischemic. In your experience or in the study,
was anything done specifically to alter the mechanisms or method-
ology of cardioplegia to provide specific substrate enhancement for
this particularly ill group of patients.?
Dr Fattouch. I think that off-pump CABG is better and superior
to on-pump in these patients because by using an intracoronary
shunt, you can conserve the native blood flow and the opportunity
to supply substrate to the ischemic myocardium. However, in the
case of occluded vessel, I think that a delay for 10 minutes in the
beating heart, the time we need to put the graft and supply blood
flow, is not an additional risk factor for ischemic myocardium.
So, it is evident that in this case we must first address the occluded
guilty vessel. Finally, in patients undergoing on-pump CABG, we
use blood cardioplegia under a normothermic CPB, which is the
best option, in our opinion. Currently, we avoid the use of CPB
for all of the reasons that I have discussed with Dr Sundt.ardiovascular Surgery c Volume 137, Number 3 657
